Introduction {#S0001}
============

Urothelial cell carcinoma of the bladder (UCC) is the second most common urological malignant tumor. In Germany, in 2014, invasive UCC had an incidence of 15,800 and a mortality rate of 5,692 patients.[@CIT0001] So UCC represents a highly aggressive malignancy and a medical challenge.

In cases of localized UCC, radical cystectomy offers the opportunity for cure. But 5-year relapse-free survival following radical cystectomy is only between 60% and 70% and decreases to between 22% and 60% in cases of initial pT3b/pT4tumors or pelvic lymph node involvement.[@CIT0002]--[@CIT0006] The prognosis of metastatic UCC (mUCC) is dismal, as median survival time of untreated mUCC rarely exceeds 3 months. Cisplatin-based polychemotherapy represents the standard in first line treatment of mUCC but median overall survival (mOS) was limited to about 15 months and long-term survival as well as progression-free survival (PFS) are low.[@CIT0007] In case of relapse or progression vinflunine (VFL), that was approved in 2009, or gemcitabine/paclitaxel (G/P) was recommended as well as immunotherapy agents more recently.[@CIT0008]--[@CIT0010] Our retrospective analysis only includes data about chemotherapy as immunotherapy was not yet approved by the time of data collection. Data about number of reached therapy lines and association with overall survival (OS), response rates, survival data and side effects in daily clinical routine are rare. In the last few years "real life" data have become more interesting due to a lot of patients treated in daily practice who are not represented in Phase III studies because of age, comorbidities and other reasons. So currently "real-life" data, especially in the field of drug therapy in uro-oncology, have become more and more important in treating patients outside of clinical studies to get reliable data.

In this work, "real-life" data of mUCC treatment -- before approval of immunotherapy agents --was assessed and analyzed focusing on number of treatment lines, efficacy, and side effects.

Patients and Methods {#S0002}
====================

In this retrospective analysis, we enrolled every patient with mUCC, who received treatment at the Department of Urology and Paediatric Urology, University Hospital Marburg (Germany) outside clinical studies between January 2006 and October 2016.

The data included demographic characteristics, kind of chemotherapy in first, second and third line, corresponding number of applied treatment cycles, response to therapy and therapy-associated side effects.

Data were gathered using the clinical data system ORBIS^®^ (Agfa HealthCare GmbH) and the patient paper files.

Treatment efficacy was based on objective response rate (ORR), disease control rate (DCR), OS and PFS. For patients who were still alive at the end of our analysis, OS was censored at this date. Treatment safety was examined by analyzing the prevalence of grade 3 or 4 toxicity. The severity of toxicity was defined by the physician in charge at every physician-patient consultation based on CTCAE (Version 4.03, June 2016).

Statistical analyses and survival functions (Kaplan-Meier method) were conducted using GraphPad Prism 6^®^ (GraphPad Software, Inc.). Differences between more than two sample sizes were checked for significance by Kruskal--Wallis-test. When the result was meaningful, an individual comparison was conducted using the Mann Whitney*U*-test. The significance level was determined as *p*\<0,05.

Results {#S0003}
=======

Patient Data {#S0003-S2001}
------------

In the mentioned time period, 41 patients suffering mUCC received systemic medical therapy. The majority of the "real life" population were men (80%, n=33) with a female to male ratio of 0.24:1. Median age was 66 years. In 66% of the patients (n=27) the original tumor was localized in the lower urinary tract, in 22% (n=9) in the upper urinary tract and 12% (n=5) showed metachronous occurrence of upper and lower urinary tract UCC. At initial diagnosis of UCC 27% of the patients (n=11) already suffered from metastases. Patient data are summarized in [Table 1](#T0001){ref-type="table"}.Table 1Baseline Characteristics of the Treated mUCC Patients![](CMAR-12-5077-i0001.jpg){#ILF0001}[^1]

Number and Kind of Therapy Lines {#S0003-S2002}
--------------------------------

After first-line therapy, 84.5% (n=35) of the initial cohort reached second-line therapy and 40% (n=14) received a third-line therapy in case of progression or relapse. Only two patients of these patients (14.3%) reached fourth line treatment.

In first line 100% of the patients were treated with platin-based polychemotherapy: 85% (n=35) with a combination of gemcitabine/cisplatin (G/C) and 15% (n=6) with a combination of gemcitabine/carboplatin (G/Cp) due to reduced renal function.

During the time period analyzed second-line therapy changed in favor of VFL after its approval in 2009: 54% of the patients (n=19) received VFL and 37% (n=13) received a combination of G/P in the second-line setting. The remaining patients were treated with G/C-rechallenge (3%, n=1), paclitaxel (3%, n=1) or gemcitabine as a monotherapy (3%, n=1).

In third-line therapy, 43% (n=6) received VFL, 36% (n=5) G/P and 21% (n=3) another substance. In the fourth-line therapy, one patient received gemcitabine as a monotherapy and one patient was treated with MVAC (see [Table 1](#T0001){ref-type="table"}).

Overall Efficacy {#S0003-S2003}
----------------

Median follow-up was 18 months (range 0.5--153). At the last follow up two patients (4.8%) were still alive, and 39 patients (95.2%) had died.

mOS was 18 months regarding all patients. The mOS were 10.8 months, 19 months and 29.5 months for patients receiving first-, second- and third-line therapy respectively. The mOS difference between one and three therapy lines was statistically significant (*p*=0.041, see [Figure 1](#F0001){ref-type="fig"}).Figure 1(**A**) OS of entire cohort, mOS 18 months and (**B**) mOS depending on therapy lines.

Therapy Line and Substance-Related Drug Efficacy and Toxicity {#S0003-S2004}
-------------------------------------------------------------

### First Line {#S0003-S2004-S3001}

Patients who were treated in first line showed a median PFS (mPFS) of 9.5 months (range 0.5--110) and a mOS of 21.5 months (0.5--145). ORR was 68.3% (n=28): complete response (CR) occurred in 22.0% of the patients (n=9) and partial response (PR) in 46.3% of the patients (n=19). Stable disease (SD) was evident in 12.2% (n=5).

### G/C {#S0003-S2004-S3002}

A total of 35 patients (85.4%) were treated with G/C in first line with a median of 4 cycles (range 1--8). mPFS was 8.5 months and mOS was 25 months. ORR was 68.6% (n=24): 22.9% (n=8) had a CR and 45.7% (n=16) a PR. DCR was 82.9% (n=29).

Hematotoxicity was the most frequent therapy-associated side effect: patients in first line had an anaemia grade ≥ 3 in 28.6% (n=10) followed by thrombocytopenia ≥ 3 in 20% (n=7). A leukopenia grade ≥ 3 occurred in 31.5 of the patients (n=11) and a neutropenia ≥ 3 in 36.1% (n=13). One patient sustained a febrile neutropenia. Overall, 91.4% of the patients (n=32) receiving G/C as first-line therapy were treated with second line in case of progress or disease recurrence.

### G/Cp {#S0003-S2004-S3003}

Only six patients were treated with a median of 4 cycles (range 1--6) in first line. mOS and mPFS were 12 months each. ORR and DCR were 66.7% (n=4) respectively: 16.7% (n=1) showed a CR and 50% (n=3) a PR. Hematotoxicity was the most frequent side effect: patients had an anaemia grade ≥ 3 in 50% (n=3). A thrombocytopenia ≥ 3 occurred in 66.7% of the patients (n=4). Likewise, a leukopenia and neutropenia grade ≥ 3 occurred in 66.7% of the patients (n=4) respectively. One patient sustained a febrile neutropenia. Half (50%) of the patients received second-line therapy after progress or disease recurrence.

Data of first-line therapy are summarized in [Table 2](#T0002){ref-type="table"}.Table 2Response Rate, Efficacy and Hematotoxicity in First, Second and Third LineFirst LineSecond LineThird LineG/C (n= 35)G/Cp (n=6)G/P (n=13)VFL (n=19)G/P (n=5)VFL (n=6)**Response rate (%)** CR22.9 (n= 8)16.7 (n=1)7.7 (n=1)10.5 (n=2)20 (n=1)--- PR45.7 (n=16)50 (n=3)15.4 (n=2)21.1 (n=4)20 (n=1)16.7 (n=1) ORR68.6 (n=24)66.7 (n=4)23.1 (n=3)31.6 (n=6)40 (n=2)16.7 (n=1) SD14.3 (n=5)---30.8 (n=4)26.3 (n=5)---33.3 (n=2) DCR82.9 (n=29)66.7 (n=4)53.9 (n=7)57.9 (n=11)40 (n=2)50 (n=3) PD14.3 (n=5)16.7 (n=1)38.5 (n=5)36.8 (n=7)60 (n=3)16.7 (n=1) Discontinuation due to worsening of symptoms2.9 (n=1)16.7 (n=1)7.7 (n=1)5.3 (n=1)---33.3 (n=2)**mOS (months)**25127.58310**mPFS (months)**8.5127533.3**Hematotoxicity**Anaemia Grade 328.6 (n=10)33.3 (n=2)7.7 (n=1)21.1 (n=4)---50 (n=3) Grade 4---16.7 (n=1)------------Thrombocytopenia Grade 311.4 (n=4)16.7 (n=1)7.7 (n=1)--------- Grade 48.6 (n=3)50 (n=3)7.7 (n=1)5.3 (n=1)------Leucopenia Grade 328.6 (n=10)33.3 (n=2)30.8 (n=4)21.1 (n=4)40 (n=2)33.3 (n=2) Grade 42.9 (n=1)33.3 (n=2)---10.5 (n=2)---16.7 (n=1)Neutropenia Grade 325.7 (n=9)16.7 (n=1)38.5 (n=5)15.8 (n=3)---50 (n=3) Grade 411.4 (n=4)50 (n=3)---15.8 (n=3)40 (n=2)--- Febrile2.9 (n=1)16.7 (n=1)7.7 (n=1)---------[^2]

### Second Line {#S0003-S2004-S3004}

Patients who were treated in second line (84.5%) showed a mPFS of 5 months (range 1--50) and a mOS of 7 months (1--52). ORR was 31.4% (n=11) and 31.4% (n=11) had a SD.

### G/P {#S0003-S2004-S3005}

Thirteen patients (37.1%) were treated with a median of 4 cycles (range 1--13). mPFS was 7 months and mOS was 7.5 months. ORR was 23.1% (n=3): 7.7% (n=1) had a CR, 15.4% (n=2) had a PR. DCR was 53.9% (n=7).

Hematotoxicity was the most common side effect under G/P: 7.7% (n=1) had an anaemia grade 3. Likewise, 7.7% (n=1) sustained a thrombocytopenia grade 3 and 4 in each case, while 30.8% (n=4) of the patients suffered from a leukopenia grade 3 and 38.5% (n=5) had a grade 3 neutropenia. One patient experienced a febrile neutropenia.

### VFL {#S0003-S2004-S3006}

A median of 7 cycles (range 1--27) were applied in second line to 19 patients (54.3%). mOS was 8 months, mPFS was 5 months. ORR was 31.6% (n=6): 10.5% (n=2) had a CR, 21.1% (n=4) had a PR. DCR was 57.9% (n=11). The following side effects occurred: 21.1% (n=4) had an episode of constipation grade 3. All patients were treated with a laxative during chemotherapy. Hematotoxicity occurred most frequently: one patient had a thrombocytopenia, 21.1% (n=4) had an anaemia and 31.6% (n=6) experienced a neutropenia.

Data of second-line therapy are summarized in [Table 2](#T0002){ref-type="table"}.

### Third Line {#S0003-S2004-S3007}

mPFS in third line was 3 months (range 0.5--16.5) and mOS was 8.5 months (range 0.5--28.5). ORR was 27.3% (n=3) and DCR was 45.5% (n=5).

### G/P {#S0003-S2004-S3008}

A total of five patients (35.7%) were treated with a median of 4 cycles (range 1--10). mPFS and mOS in third line amounted to 3 months. ORR and DCR was 40% (n=2): 20% (n=1) had a CR, 20% (n=1) had a PR. For rates of hematotoxicity see [Table 2](#T0002){ref-type="table"}.

### VFL {#S0003-S2004-S3009}

Six patients (42.9%) received 5 cycles in median (range 1--22). mOS was 10 months and mPFS was 3.3 months. ORR and DCR were 16.7% (n=1) and 50% (n=3) respectively. Overall, 16.7% of the patients (n=1) had a PR while 16.7% of the patients (n=1) experienced a progressive disease. For rates of hematotoxicity see [Table 2](#T0002){ref-type="table"} below.

Discussion {#S0004}
==========

mUCC is a disease with a poor prognosis associated with a limited overall survival despite therapy. "Real-life" data become more and more important in treating patients in the field of drug therapy in uro-oncology. Thus, it is interesting to compare the efficacy and safety data of clinical trials with those of patients in daily routine.

In our single center cohort a relatively large proportion of mUCC reached second- (85.4%), third- (40%) and even fourth-line (14.3%) therapy leading to a mOS of 18 months. In contrast, Niegisch et al[@CIT0011] reported a lower proportion of 28.7% reaching second-line and 9% reaching third-line therapy. In their population only 31% of the patients had an ECOG of 0 at start of first-line therapy as well as a high proportion (42%) suffered from liver metastases. In our cohort, 65.7% of the patients showed an ECOG of 0 at the beginning of chemotherapy and a lower proportion of 36.8% of liver metastases, so that the basic conditions of our patients were more favorable compared to the population of Niegisch et al.[@CIT0011],[@CIT0012]

We found a positive correlation to mOS the more therapy lines patients had received: patients with only one therapy line showed a mOS of 10.8 months. In the case of two therapy lines (84.5%) mOS increased up to 19 months. All these patients received G/C polychemotherapy as first-line therapy. In addition, ORR of 31.4% and DCR of 62.8% under the second-line therapy were quite good. Patients reaching third-line therapy (40%) showed the longest mOS of 29.5 months after second-line therapy with VFL (50%) or G/P (50%) reaching statistical significance (*p*= 0.041).

Studies about mOS in correlation to sequential therapy in mUCC are rare. A small Phase II-study analyzed the efficacy of G/P as second line after failure of a MVAC therapy. Similar to our cohort the authors reported a mOS of 19 months with the beginning of second-line therapy.[@CIT0013] More often data about the OS starting with the second line are reported: mOS under VFL in second line ranges between 6.2 and 8.2 months.[@CIT0008],[@CIT0014],[@CIT0015] In contrast to our data Niegisch et al[@CIT0011] reported a mOS of 16.1 months under first-line and a mOS of 9.2 months under second-line therapy in a multicentre retrospective analysis. However, those patients with a mOS of 16.1 months received further therapies, whereas patients with a mOS of 10.8 months in our cohort only received one therapy line. Furthermore, our group of patients with one therapy line only consisted of six persons, whereas Niegisch et al analyzed 435 patients in first line, so that drawing a comparison might prove difficult.[@CIT0011]

First Line {#S0004-S2001}
----------

Overall, 85% of our patients received G/C in first line due to a high proportion of patients with an ECOG of 0 (65.7%) and a good renal function. Niegisch et al^11^ and Bamias et al[@CIT0016] reported only a proportion of 69% and 50% due to, inter alia, less patients with an ECOG of 0 (31 and 43%). The aim at the point of therapy decision was to facilitate a therapy with G/C to as many patients as possible as mOS under G/Cp is much lower with 9.8 months compared to 12.8 months under G/C.[@CIT0017] mOS of 25 months under G/C was higher compared to 12.7 and 14 months in the Phase III-studies of Bellmunt et al[@CIT0018] and von der Maase et al[@CIT0019],[@CIT0020] due to a high proportion of patients (91.4%) in our analysis who received further chemotherapy.^--^ mPFS under G/C was 8.5 months which reflects -- in clinical practice -- the data of phase III-studies, that are around 7.6 and 7.7 months.[@CIT0018],[@CIT0019] ORR was 68.6% in our analysis. The ORR, that Bellmunt et al and von der Maase et al specified, was slightly lower (43.6 and 49.4%).[@CIT0018],[@CIT0020]

Second Line {#S0004-S2002}
-----------

mOS of 7.5 months was comparable to 7.8 months in the phase II/III study of Albers et al.[@CIT0009] The mPFS of 7 months is located in the middle range compared to other studies, where mPFS was between 4 and 11 months.[@CIT0009],[@CIT0013],[@CIT0021],[@CIT0022] ORR in our analysis was 23.1% and lower than in different phase II-Studies.[@CIT0013],[@CIT0023] However, a direct comparison seems to be difficult because of heterogeneous cohorts and different prior therapies.[@CIT0013],[@CIT0022],[@CIT0023]

mOS under VFL in second line was 8 months and slightly higher than in the registration trial (6.9 months).[@CIT0024] Consecutive treatment in our study was performed in 100% of the patients compared to only 28.9% of the Bellmunt cohort.[@CIT0008] mPFS under VFL was 5 months and equals other retrospective analyses.[@CIT0014],[@CIT0025]-[@CIT0029] The ORR of 40% in our study seems to be relatively high compared to other studies (12.5 and 29%), probably due to the small case number and the "real life" setting.[@CIT0025]--[@CIT0030]

Third Line {#S0004-S2003}
----------

The considerable mOS of 8.5 months of patients reaching third-line therapy seems to be in line with the mOS of 9 months under Cisplatin/Paclitaxel after failure of two platin-based previous therapies reported by Joung et al.[@CIT0031] But comparison is difficult due to different previous therapies and small case numbers. In general data about the efficacy of third-line therapy are rare.

Toxicity {#S0004-S2004}
--------

Hematotoxicity was the most common side effect both in our analysis and in other studies.

The rate of grade 3/4 toxicity under G/C in first line was 85.7%: anaemia 28.6%, thrombocytopenia 20%, and neutropenia 37.1%. The proportion of grade 3/4 neutropenia and thrombocytopenia was higher in the study of Bellmunt et al^18^ and von der Maase et al^20^: a neutropenia occurred in 50.5% and 71.1% of the cases, a thrombocytopenia in 52.1 and 57% of the patients. Probably this is due to our retrospective data collection.

Half of our patients under G/Cp in first line suffered from anaemia grade 3/4 and two thirds each had thrombopenia, leucopenia or neutropenia grade 3/4. These proportions were higher than in an analysis of De Santis et al,^32^ where about 50% had every hematotoxicity mentioned above.

A grade 3/4 toxicity under VFL in second line occurred in 58%: anaemia 21.1%, thrombocytopenia 5.3%, and neutropenia 31.6%. The rate of toxicity was higher in the cohort of Bellmunt (74.7%) due to a higher proportion of patients with neutropenia of 50%.[@CIT0008],[@CIT0024] The share of neutropenia under VFL is described as between 1.3 and 50% in the literature. Retz et al^30^ reported a rate of 1.3% in a cohort where an ECOG PS of max. 1 and an appropriate liver and renal function as well as a proper haematopoiesis were an inclusion criteria at the beginning of the therapy. In other studies neutropenia occurred in 9 to 17% of the cases.[@CIT0026]--[@CIT0029],[@CIT0033]

The rate of anaemia and thrombocytopenia grade 3/4 of 7.7% and 15.4% under G/P in second line was relatively low and comparable to other retrospective studies. Likewise, the proportion of 38.5% of a neutropenia grade 3 was comparable to 30% and 32% in the analysis of Kanai and Sternberg et al.[@CIT0009],[@CIT0022],[@CIT0023],[@CIT0034]

Conclusion {#S0005}
==========

Our data show that a high proportion of patients reached second- (84.5%) and third-line therapy (40%) in "real-life" and that the number of therapy lines is associated with a better mOS. With three therapy lines patients reached a mOS of up to 29.5 months. ORR was advantageous in all therapy lines. Assessing the acceptable rate of toxicities in our analysis there is a good tolerability of chemotherapy in clinical routine in a very heterogenous patient group. In the meantime, immunotherapy agents were approved for therapy of mUCC and expanded the therapeutic options in daily routine. Nevertheless, the important question of the most promising sequence as well as prognostic biomarkers with the option to individualize therapy and optimize outcome has still to be answered in the future.

Our "real-life" data reveal that treatment of mUCC using chemotherapy is efficient and safe in daily routine and results from clinical trials can be confirmed. This underlines the good therapeutic option chemotherapy represents in patients with mUCC.
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[^1]: **Abbreviations:** G/C, gemcitabine/cisplatin; G/Cp, gemcitabine/carboplatin; VFL, vinflunine; G/P, gemcitabine/paclitaxel.

[^2]: **Abbreviation:** PD, progressive disease.
